Introduction
The arguments in favour of maintaining, improving and extending the global Protected Area network, which includes Protected Landscapes, statutory nature reserves, biosphere reserves and other designated sites, are rehearsed regularly (Bass et al., 2010; Boitani et al., 2008; Brooks et al., 2010; Dudley et al., 2010; Jackson et al., 2009; Janssen, 2009; Kharouba and Kerr, 2010; and Leroux et al., 2010) . Protected Areas are increasingly designated in places that maintain a significant proportion of national biodiversity, protect watersheds, soil carbon stores and indigenous food production. Consequently they maintain livelihoods and communities where resilience is linked to environmental goods and services. Where evidence emerges that biodiversity conservation is a central tenet of efforts to mitigate and adapt to the effects of human-induced climate change (EASAC, 2009 , TEEB, 2010 , a natural and logical conclusion is that Protected Areas themselves have a significant role to play in national climate change mitigation and adaptation strategies. The Protected Landscapes in Britain (National Parks and Areas of Outstanding Natural Beauty), have a provenance that is based upon landscape and access to the countryside. The demand for open access to the countryside and protection of it grew during the nineteenth century as the Industrial Revolution produced a rapid urbanisation and industrialisation of the British landscape. Campaigns and demonstrations in favour of access to the countryside, of having access to large open spaces to experience the freedom and exhilaration provided by regions now designated as National Parks, lead to a landmark Act of Parliament 1 . During subsequent decades this saw the designation of ten National Parks in England and Wales, an additional Act of Parliament to designate the Norfolk and Suffolk Broads as an equivalent status landscape, the establishment of lobbying bodies and the passing of further legislation 2 to give National Park Authorities autonomy within local government. There are now fifteen National Parks in Wales, Scotland and England covering about 10% of the land by area. Being relatively large areas within the context of Britain, and having been designated in order to preserve the majesty and beauty of some of the most rugged landscapes and coastal areas, it is no coincidence that they are dominated by upland and mountainous terrain. They therefore support significant tracts of biodiversity (ENPAA,
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can or must be provided within and by the public sector or whether there is more to be gained by forging new partnerships within the commercial and private sectors and more significantly still, within the communities that live and work within the Parks? This Chapter does not aim to discuss the technical issues surrounding the physical and biological receptors of climate change such as conserving carbon-rich peat, managing wetland ecosystems, understanding upland carbon budgets and fluxes, adjusting habitat management in response to climate change or the societal benefits from doing so. This is elegantly discussed elsewhere (Clark et al., 2010) . The potential value to society from defining a stronger role for National Parks in adapting to the effects of climate change in Britain has been discussed (Sinnadurai, 2008) and is revisited here.
Invisible landscape sentinels; Britain's national parks
In accordance with categories established by the International Union for the Conservation of Nature (IUCN), National Parks and Areas of Outstanding Natural Beauty (AONBs) in Britain are Category V Protected Landscapes (Lucas, 1992; Phillips, 2002) . As such, they are managed for their contribution to landscape and seascape; conservation and recreation are especially dedicated to the protection and maintenance of both biological diversity and natural and associated cultural resources; and they are managed through legal and other effective means (local action, projects and policy). The aim throughout the world where Category V Landscapes have been designated is to spread the value and achievements of management to areas beyond their boundaries, ensuring that the people who live and work within them are fully involved and benefiting from their management. This aim is underpinned by Category V management principles set down by the IUCN (Phillips, 2002) , which in summary are as follows: -Landscape, biodiversity and cultural values are at the heart of conservation -Management should occur at the intersection between people and nature -People are stewards of the landscape -People should be central to all management -Management should be co-operative and multi-stakeholder -Good management requires good political and economic support -Enhancement is as important as protection -In cases of irreconcilable conflict, priority should be given to retaining the special qualities of an area -Economic activities not essential to the area should take place outside it -Management should be highly professional and business-like -Management should be flexible and adaptive -Successful management should be measured in environmental and social terms. All of these principles lend themselves to developing effective local and regional responses to climate change. They encompass all aspects of landscape management, require local people to be closely involved in and wherever possible leading management, they seek to avoid activities that are inappropriate in nature and scale, they require professional and flexible business management, they require improvements as a consequence of management and they account for social as well as environmental benefits. They are suited to influencing the behaviour of people in a positive and progressive, self-helping way so that rural resilience to the potentially undermining effects of climate change is nurtured and enhanced. As well as the physical raw materials within National Parks, the management principles provide the building blocks for successful responses to climate change. However, they post-date the statutory purposes for which National Parks were designated: The first purpose is to conserve and enhance the natural beauty, wildlife and cultural heritage of the National Parks. The second purpose is to promote opportunities for the understanding and enjoyment of the special qualities (of the Parks) by the public. 5 In pursuance of these purposes, National Park Authorities have a duty to seek to foster the economic and social well-being of local communities within the National Parks by working closely with the agencies and local authorities responsible for these matters. This duty brings the purposes closer to the management principles but it does not 'drill down' to achieving the self-help and self-determination that is expressed by them. Consequently, conservation work tends to resemble that undertaken by other conservation organisations working to different but overlapping remits centred on biodiversity conservation. Within National Park Authorities, ecologists and biodiversity officers work within the broad family of conservationists that includes statutory agencies, national and regional trusts and nongovernmental organisations. This perhaps represents an absence of a distinctive approach within National Parks (where the other organisations are also active) and leaves room for adjustment in closer pursuance of the management principles. Currently, species and habitat conservation projects, farm-based conservation, historic landscape conservation and built environment conservation work are interchangeable with that undertaken by other organisations, with National Park Authorities providing an extra pool of staff to fulfil a common end. In their responses to the inquiry undertaken by the Sustainability Committee of the National Assembly for Wales in failures to meet the Convention of the Parties 2010 target to halt the losses of biodiversity (National Assembly for Wales, 2011), the Welsh National Park Authorities submitted a list of over 200 biodiversity conservation projects undertaken by them during the past decade. This was in response to criticism of the contribution made by the Welsh National Park Authorities to biodiversity conservation, indicating an apparent lack of awareness at a Government level of the range and depth of such work undertaken by them. Similarly, ENPAA (English National Park Authorities Association) published a report (ENPAA, 2010) summarising the major contribution made to biodiversity conservation within National Parks in England. This helped to raise the profile of the hitherto 'invisible' biodiversity conservation work (Robins, 2008) and indicates the strength of achievement within these small organisations, in addition to the conservation work of other organisations. The stand-out feature within National Parks about biodiversity conservation work that can be achieved there is one of scale and focus, owing to the range, size and quality of habitats present in these large rural areas, together with the range of conservation organisations at work. The challenge is not only to achieve outcomes at appropriate scales but also to provide national and regional solutions to climate change mitigation and adaptation based upon integrated landscape management within the National Parks.
Defining a way forward
The vision for the Welsh National Parks has been stated as follows (Welsh Assembly Government, 2007) This vision has pulled the National Park purposes closer still to the IUCN management principles and invites National Park Authorities to play a lead role in rural resilience. By referring to "sustainable development principles", which are not included in the Park purposes and duty, it hints at a changing role for National Park Authorities and the National Parks. This is the beginning of the policy and legislative groundwork that may be necessary to redefine the role of National Parks and their Authorities, in Wales at least: towards landscapes that make an explicit contribution to climate change mitigation and adaptation, and biodiversity conservation, as well as the food production, access and recreation that they are already recognised for. Redefinition is easier said than done. Public consciousness views National Parks in their historic context, providing free access for people to roam through wide open spaces, to adventure and to relax; biodiversity conservation and climate change responses are unlikely to be uppermost in the minds of most visitors, despite the primacy of biodiversity conservation within the Park purposes. During this Internet era when the world is changing rapidly, when ozone depletion, acid rain deposition within the British uplands (Batterbee, 2004) , uncertainties about the impacts of genetically modified food crops on the environment and on public health, increasing public discomfort over the market distortions and environmental degradation produced by the Common Agricultural and Fisheries Policies, and the attention that sustainable development and biodiversity conservation have drawn beyond the boundaries of National Parks, it has not been obvious that these relatively large, relatively undeveloped but modified agricultural and afforested landscapes serve a wider role than is reflected in their purposes. For example, the Brecon Beacons National Park is the source of more than 25 rivers and streams affecting south Wales. It also includes many decaying peat-rich and water storing wetlands, which need to be restored to continue to provide the long term benefits that agriculture and settlements have relied upon for centuries. Drinking water for south Wales, the largest conurbation in the country, is supplied from the reservoirs and catchments in the Brecon Beacons. These resources are likely to come under increasing resource management pressure as a consequence of rising demand and rising consumption on the one hand and uncertain supplies during prolonged dry summers or wet and stormy winters on the other (Environment Agency, 2008) . So strategic investment in catchment management in the Park is essential, to provide these ecosystem services and lasting public benefits. Most of the carbon-rich peat soils and organo-mineral soils are situated in the British uplands (Clark et al., 2010) and most of the British National Parks are upland or montane, co-incident with much of the soil carbon resource. The priority must be to restore and conserve these 'carbon banks' (Welsh Assembly Government, 2010) . Water and soil carbon conservation are new tasks that must be achieved within National Parks, thereby modifying their role and increasing their significance to the nation.
Growing consciousness of climate change in national parks
The Intergovernmental Panel on Climate Change (IPCC) published its first assessment report on global climate change in 1990, leading to the publication of the United Nations Framework Convention on Climate Change (UNFCCC). Whilst this produced some ripples at an intergovernmental level, it failed to register as an issue at the local conservation level, where sustainable development and biodiversity conservation had arrived as the take-home messages from the Rio Earth Summit in 1992 6 . During the following decade, the UK conservation organisations invested significant resources in preparing and publishing national biodiversity action plans and steering group reports (DoE, 1994) and tranches of habitat and species action plans, as well as the formation of partnership local biodiversity action plans (LBAPs) at the county level. The National Park Authorities of Wales and England published their respective LBAPs and set about trying to implement them. Throughout this process climate change was not included as a relevant issue; this Chapter hazards a guess that most, if not all biodiversity action plans failed to include the effects of climate change on the conservation targets set for the habitats and species involved. By 2010, the net result was that together with other nations, the UK failed to fulfil its commitment to meet the European Union target for halting the loss of European biodiversity by 2010. The process had been high on published strategies and plans, high on hyperbole, but low on achievement. This same period between the mid-1990s and 2010 saw the publication of three sets of climate change scenarios by the UK Climate Impacts Programme (Hulme and Jenkins, 1998; Hulme et al., 2002; UKCP, 2009) . These led to a number of modelling studies on the effects of climate change on biodiversity (for example Berry et al., 2006; del Barrio et al., 2006; Harrison et al., 2001 , Honnay et al., 2002 Hossell et al., 2000 Hossell et al., , 2003 Hossell, 2000; Hulme et al., 2003; Perry et al., 2003; Thomas et al., 2004) . By now, climate change consciousness was growing within the conservation professions and devolved governments (DETR, 2000a (DETR, , 2000b Welsh Assembly Government, 2000a , 2000b and twenty years after the Rio Earth Summit, climate change began to influence local policy setting. The National Park Authorities slowly started to pay attention to the impacts of climate change, with the Brecon Beacons National Park Authority undertaking a literature review in order to provide information notes for circulation between the Authorities and preparing the first position statement for the Association of National Park Authorities in 2004. These signalled that climate change was firmly at the heart of European and UK policy and that National Park landscapes were likely to be affected significantly by climate change in the future. There was general acknowledgement of the important role that National Parks can play in helping Wales and the UK to adapt to climate change, for example as vehicles for promoting integrated planning responses to and assessment of climate change, though there were not (and still are not) specific national policy drivers to support this. For example, whilst the Welsh Assembly Government supported the development of regional climate models (Welsh Assembly Government, 2000b ), such a model has yet to be provided for Wales 11 years later. The expectation in disseminating this information was that it would stimulate the National Park Authorities, and their sponsoring bodies, into a flurry of activity to develop a coordinated leading role in mitigating and adapting to climate change within the landscape; this did not happen. Local Government Associations in Wales and England published Declarations on Climate Change to which the Welsh and English local authorities, and National Park Authorities, signed up. Whilst actions responding to the effects of climate change are now underway in National Parks (Table 1) In the lead up to issuing their own statements, the National Park Authorities have invested increasing effort in debate and discussion on the best options for National Parks, summarising the main impacts likely to affect them, identifying common issues affecting all of them, developing principles to guide work, and identifying opportunities within existing work plans to deploy these principles. These can be summarised as follows: Issues  National Parks are sparsely populated places that have been designated for specific purposes. As a consequence of this they are generally not taken into consideration when developing strategic and policy responses to climate change. 
The collective size of Parks together with their dispersed location throughout Britain means that they offer the potential for significant strategic responses to climate change and can play a lead role in demonstrating the value of a natural resource-led approach. They cover ~10% of Britain (~7% of Scotland, ~20% of Wales and ~8% of England), are the source of several major river systems and watersheds (for example the Rivers Dart and Exe in Dartmoor and Exmoor, Rivers Forth, Tay, Earn and Endrick in Loch Lomond, the Usk in the Brecon Beacons, the Derwent in the North York Moors, The Broads catchment is the sink for several major river systems including the Waveney, Yare, Wensum and Bure), as well as the highest peaks and most low lying areas. Together with the suite of Areas of Outstanding Natural Beauty, this strategic role expands further still.  Whilst the geology, geomorphology, boundaries and distribution of National Parks are permanent features, the quality, robustness and patterns of landscapes and land uses within them are alterable by human intervention and by natural responses to human and environmental factors. 
The people-centric nature of the Category V Protected Landscape designation means that local people and wider society can be given every opportunity to be part of the decision making process in response to climate change. Involving new people beyond the realms of macro-economics and the natural sciences can help to ensure that communities are open minded to the changes ahead (Hulme, 2007) .  National Parks contain [parts of] ecosystems and [entire] human communities; in these fragile but also extreme environments natural resources and people are affected equally by the elements.
 At the same time, National Parks are especially vulnerable to the physical impacts of climate change given their upland and montane, wetland, riverine, woodland, floodplain and coastal habitats and biomes.  Whether the long term prognosis remains one of longer, drier summers and warmer, wetter, stormier winters or colder, more severe winters as a consequence of changes to North Atlantic circulation systems, these habitats and biomes are still strongly affected.  National Parks are at risk from a wide range of impacts including:  loss of snow (which affects Arctic alpine flora and moisture availability for insects and birds)  reduction in freezing and seed vernalisation  decline in heather (Calluna vulgaris) and other dwarf shrubs  increased winter survival of heather beetle (Lochmaea suturalis), affecting the viability of heather moorland, as well as the spread of other invasive species and plant pathogens  increase in bracken encroachment (Pteridium aquilinum)  dry moorlands at risk from increased incidence of wildfires  increased survival of agricultural pathogens and parasites  increased erosion, run off and flash flooding  low river flows for prolonged periods each year  coastal squeeze, accelerated coastal erosion and coastal and inland flooding  saline intrusion into freshwaters  increased leisure demand on natural resources  risk of lost income to habitat-related enterprises (shooting, angling, water recreation, farm-based tourism)  decay and loss of limestone features in karstic landscapes.
Cross-cutting themes that emerge from the issues  Using natural processes to achieve reduced surface water runoff within river catchments, providing flood control within and 'downstream' of National Parks;  Improving water quality and water conservation within and downstream of National Parks  Restoring ecological connectivity between sites by restoring hydrological connectivity  Focusing habitat connectivity within ecosystems on larger and more robust habitat patches, whilst reducing the incidence with other incompatible land uses  Conserving and restoring soils  Tolerating and understanding changes within landscapes in response to contemporary societal and environmental needs  Changes to human use of natural resources and landscape patterns  Insufficient understanding of the issues affecting National Parks and effective action required to address them  Changing landscapes will affect the special qualities of the Parks, the aesthetic, experiential, spiritual and sense of place elements that people come to enjoy.
Principles that could guide responses to cross-cutting themes  Britain should have expectations of what can be achieved within National Parks in response to climate change  Given the vital importance of enlisting public support and engagement, Category V Protected Landscapes, where human biogeography is integral to the ecosystems within them, have a significant role in the national response to the impacts of climate change  Where localised land abandonment occurs as a consequence of socio-economic changes, it is a short-term, temporary phase in the ever changing history of land use  Farming has an expanded role through integrated land management and high nature value farming alongside food production  As well as habitats and species, ecosystems need to be understood and conserved  Ecosytem services cannot be provided if the infrastructure for healthy biodiversity is not there or is functioning poorly  Air, soil and water quality are the backbone of all ecosystem management  In the short term every effort must be made to maximise the quality and extent of current biodiversity in order to maximise opportunities for survival of species and maintenance of ecosystem services, 'buying time' for wildlife and conservation to adapt  In a changing climate, the role of site-based conservation for biodiversity is essential in the short term but needs adjusting for the mid-and long term (EdwardJones et al., 2007) to include conservation of the wider countryside  There must be a willingness to make tough choices; in the short term (next 20 years) maximum effort should be made to conserve 'at risk' habitats such as upland hay meadows and lowland raised bogs until a better solution emerges or adverse impacts of climate change overtake best possible efforts  The wildlife corridor that is really required is the wider countryside itself; anthropogenic climate change underlines the extreme urgency of the need to concentrate on encouraging farmers and other land managers through real incentives, to produce good quality food and other products (such as timber) in a high quality landscape. This is arguably the biggest and best adaptation to climate change for biodiversity purposes (and also a mitigation measure, since it would imply sympathetic management of soil and water and achieving lower food miles etc.) and it has always been the only sustainable way to manage land. However, twenty years since the Rio Earth Summit and nearly 10 years since climate change became a mainstream policy issue, National Park Authorities still lack the national policy or legislative provision to play a lead national and regional role in responding to climate change through landscape management. In 2008, the former co-Chair of the IPCC, Professor Sir John Houghton explained that the world has only 100 months, that is only 8 years, to avoid the global average annual atmospheric temperature exceeding 2 o C, i.e., until 2016/2017, beyond which point there is a strong risk of runaway climate change. Jane Davidson Welsh Assembly Minister for Environment, Sustainability and Housing repeated this 100 month deadline during her speech to the Welsh Association of National Park Authorities on November 5 th 2008 and also in her speech to the Royal Architects Association on November 20 th 2008 7 . At the current rate of progress, the author of this Chapter is uncertain that Britain and the global community will do enough in time to avoid this outcome. There is still concern within National Park Authorities that focusing on climate change distracts conservation effort from other issues such as biodiversity conservation and that the job to conserve biodiversity is far from over (National Assembly for Wales, 2011). It would be naive to assume that all actions to address climate change will also benefit biodiversity, though undoubtedly some, such as blanket bog restoration (to conserve water and carbonrich peat), wetland habitat restoration (to retain water and improve water quality) and woodland management (to improve woodland structure, carbon sequestration potential, retard surface runoff and provide biofuel) can do so. However, National Park Authorities possess limited knowledge of the 'climate status' of habitats and species within the Parks and, being small organisations, possess limited means to influence their management. The strategic importance of the British uplands has generated significant research into the different issues affecting the uplands (for example Clark et al., 2010) but leaves National Park Authorities relying on collaborations and external expertise to be able to keep up with and take advantage of research findings; there is no UK-based organisation doing this on their behalf. Despite the involvement of National Parks as study areas and case studies in the 'national discussion' about the strategic importance of the British uplands in a changing climate (for example Reed et al., 2009; Natural England, 2009a, b; 2010, b ; National Assembly for Wales, 2009), there is still a failure to recognise the modified and enhanced role that National Parks and National Park Authorities should make, based upon modern purposes and duties.
Policy consultation fatigue
During the development of national policy responses and the improving integration of climate change and biodiversity conservation policy (Natural England, 2009a, b; Welsh Assembly Government, 2011), National Park Authorities have found themselves responding repeatedly to overlapping and seemingly repetitive consultations (Table 1) . Whilst on the one hand the welcome attention to environmental matters since the emergence of climate change as a leading issue has given the conservation profession a stronger voice, on the other hand the volume of consultation perhaps has betrayed a national uncertainty over what to do for the best, as well as a lack of sufficient political will across all sectors. Despite the publication of IPCC reports in 1990 (and three subsequent reports) and three UKCIP reports since then, there still is not a comprehensive land-based mitigation and adaptation action plan being implemented in Britain. In attempts to rationalise the consultations, the National Park Ecologists of the 15 Park Authorities published a joint statement on climate change (Association of National Park Authorities, 2008). In this, they highlighted that despite the space available within the Parks to experiment with mitigation and adaptation plans, generating the critical mass for public responses to climate change may be limited by their small populations and low economic base. They state that climate change has both accelerated the speed at which biodiversity conservation needs to take place and expanded the complexity of the task. The biodiversity within designated sites and in the wider countryside has developed in response to historic farming practices; therefore maintaining and enhancing it is equally dependent upon maintaining suitable farming practices. The increased numbers of people that may visit the Parks during prolonged warm and dry spells will increase the footpath erosion pressure on upland habitats, meaning that additional investment in erosion control measures will be required. In the short term, information needs include better inventories on soil carbon and water resources. In the mid-term, there may be value in undertaking habitat zoning exercises to identify core biodiversity zones and there is a need for joint working by the National Park Authorities and for closer working relationships with the statutory conservation agencies. In its climate change position statement, ENPAA (2009) set a range of objectives shared by the English Authorities. These covered sustainable land management including conservation and restoration of peat lands and woodlands and the carbon reserves they contain; increasing natural carbon storage and supporting 'low carbon farming'; using the town and country planning process to help develop low carbon rural communities including renewable energy generation appropriate for a protected landscape; adaptation to climate change within the landscape including identifying habitat networks and safeguarding access to the countryside; and communicating climate change issues and solutions to Park residents and visitors, including working with young people, influencing behaviour and increasing engagement and volunteering. In its position statement on climate change, the Welsh Association of National Park Authorities (WANPA, 2010) stated that the contribution made by the Authorities is beginning to be recognised nationally. Through the Park Management Plans, land use development plans and Sustainable Development Funds, the Authorities possess the tools for integrated approaches to land management. Being relatively undeveloped areas, successful carbon dioxide emissions reduction in the Parks will mainly be achieved within the existing built and historic environment and through improved land management. Being people-focussed designations, National Parks enable recognition of the barriers to behavioural change required to address climate change. Suitable renewable energy systems can be developed on land and inshore whilst economic and environmental resilience are achievable through integrated, co-operative land management. Major contributions to biodiversity conservation will adjust as the climate changes, as will the continuing contribution made to the provision and management of access to areas for recreation on landscape features. These sorts of policy initiatives show genuine intent by the National Park Authorities to be taken seriously in the national response to climate change. They are also in step with international recommendations for managing ecosystems in order to continue to meet human needs (EASAC, 2009; TEEB, 2010; World Resources Institute, 2005) and with the IUCN management guidelines for Category V Protected Landscapes.
Consultation

Climate change making National Parks more visible
National Park Authorities are striving to develop coherent responses to climate change (Table 2) , with numerous initiatives underway in the Parks, many led by the National Park Authorities themselves. The scope and detail of the projects illustrate a strong commitment to addressing climate change but requires an over-arching strategy or championing of this work, either by the Authorities or their sponsoring bodies. In the absence of overarching guidance however, perhaps diversity and variety, rather than unification, are strengths of this work. It has the potential to generate added value and diversity of approach and it provides further impetus to help redefine the role of National Parks in the eyes of the public. To take two examples, the first a local initiative to make full use of natural resources and the second a regional initiative to identify how to reduce carbon emissions within the landscape. Based within the Brecon Beacons National Park, The Green Valleys 9 helps individuals and communities to survey for and install micro-hydro-electricity systems in order to generate renewable electricity. Profits earned from UK Government feed-in-tariffs can then be reinvested in further energy and community-based projects. The Green Valleys also supports 
Norfolk and Suffolk Broads Table 2 . A summary of actions led by nine National Park Authorities in response to climate change, based upon information provided. Whilst other habitat conservation and sustainable development projects underway might also contribute to climate change mitigation and adaptation (for example peat land restoration projects), the Table summarises only those that are underway in direct response to climate change. The absence of a particular project initiative does not necessarily indicate that this work is not underway but reflects the scope of information volunteered for this Chapter.
community woodland groups who purchase or lease woodlands in order to harvest the wood fuel, manage biodiversity, support woodland-based education projects and generate an income from wood and value-added products. Other community-related benefits include capacity-building and giving members of communities the confidence to try out new ideas such as local food growing, biodiesel clubs and other energy efficiency measures. In the Lake District National Park, The Low Carbon Lake District Initiative 10 has committed to setting a carbon budget for the Park. This will be based upon an estimate of total carbon emissions, with measures implemented to achieve annual reductions in line with England-wide targets. Notably, the missing element from all the projects summarised is an understanding of the management of soil carbon within Protected Landscapes. This complex issue, though a 'frontline' one in policy discussion, is only now being supported with relevant research on how to manage this resource (Natural England, 2009a, b; Clark et al., 2010) .
Conclusions and way ahead
National Park Authorities are responding to the climate challenge in the absence of a UK national policy for climate change in Protected Landscapes. The pace of the national response to climate change lags behind that of emerging evidence and behind the pace called for in 2008 by Professor Sir John Houghton. The recognition of a revised role for National Parks lags further behind still. Pioneering projects within National Parks (Table  2) are achieved under existing resource constraints relying on a historic skill set, and they are largely unnoticed by the British people. The array of natural resources in the Parks offers a cost-effective means of investing in climate change mitigation and adaptation measures; working with the grain of nature will be more cost-effective than not doing so (Stern, 2006; Pitt, 2007) . The Category V Protected Landscape is a model designation for building resilient and adaptive approaches to life through integrated landscape management. Within the Brecon Beacons National Park for example, the National Park Management Plan is centred upon the theme of "managing change together," giving scope for the flourishing of nascent transition movements currently underway. Organisations like The Green Valleys lead the way in micro-hydro-electricty generation and local capacity building and increase the scope for National Park Authorities to assist local people to develop autonomous, sustainable and resilient solutions to future change. Given the slow pace of change at a national level, local collective effort and co-operation can help to speed up national responses as a consequence of the diversity of minds, energy and ideas at work. Just as conservation in the wider countryside, alongside the management of designated sites and nature reserves, is the only truly effective way to conserve biodiversity, so too the only effective response to climate change is through the diversity of thought and collective will achieved by local action, complimented by appropriate and responsive national strategies. A puzzling omission from all national policy responses to climate change is the likely influences of spiralling fuel costs in the face of declining supplies, so-called peak oil (Pitt, 2009; ODAC & PCI, 2008) . Fuel and energy costs are of particular importance within National Parks where the ecological footprint (Dawkins et al., 2008 ) is higher than the national average as a consequence of the poor rates of return on these resources. Mitigation and adaptation solutions that rely upon machinery and agriculture will be moderated by peak oil. On top of the effects of climate change, agricultural change is inevitable in response to the effects of peak oil and the energy descent that will follow. A possible outcome might be fewer or more targeted use of machines and increasing costs of plastic (for example silage wrap), lower petro-chemical inputs (pesticides and fertilisers) used in food production and higher costs of feedstuffs. This, and increasing water shortages in the face of climate change and unsustainable demand increases from all sectors, may have a negative impact on the scale and extent of farming, with production systems shrinking in size whilst intensifying in a smaller area overall, provided that fuel prices and water supplies support this. In other words, despite the current 'feed the world' mantra that is at large within agricultural policy circles, the heavy reliance of current farming practices on fossil fuel and water may inhibit this response. Consequently, as fuel costs take their toll, the area of land under productive farming may shrink, which may release more land for biodiversity by default, and which might or might not be managed. This land could enter into 'high nature value' systems within Less Favoured Areas (ELO & CLA, 2009) or within agri-environment schemes. It could also be promoted to communities as new open space to provide for local food production (allotments, small holdings, farm gardens etc), woodland growth and so on. The agricultural pressures that affect farmers will be the same in every competitive nation including those providing farm export markets, with a possible outcome that export markets shrink as countries focus on becoming more self-sufficient and resilient and the costs of imports and exports rise with rising fuel prices. The gradual integration of national policy for biodiversity conservation and climate change is exemplified in two policy initiatives in Wales and England, "A Living Wales" (Welsh Assembly Government, 2011) and "Making Space for Nature" (Lawton et al., 2010) . Looking just at the Welsh policy initiative, A Living Wales seeks to re-evaluate the current approaches to biodiversity conservation in follow up to the failures to meet the 2010 European commitment to halt biodiversity losses. The aim is to develop a Natural Environment Framework that achieves integrated environmental management incorporating biodiversity conservation, ecosystem management and mitigating and adapting to the effects of climate change. The Welsh National Park Authorities and the National Association for Areas of Outstanding Natural Beauty each submitted replies to consultation responses, with the Authorities also supporting the reply provided by the Welsh Institute of Countryside and Conservation Management 11 (Table 3) . The Framework has the potential to embed environmental management within the governance and future economic development of Wales and to provide an overarching plan, within which a clear role for National Parks could be defined. With this comes an opportunity to redefine National Park purposes, for example: Proposed first purpose: -To conserve and enhance the ecosystems, biodiversity, cultural heritage and historic environment of the National Parks Proposed second purpose: -To achieve the sustainable use of the Park's natural resources and ecosystem services whilst enhancing the special qualities of the National Parks Proposed third purpose: -To promote opportunities for the understanding and enjoyment of the special qualities of the Parks by people Proposed duty for the National Park Authorities: -In pursuit of these purposes foster the environmental, social and economic resilience of local communities and individuals within the Park. This sort of redefinition of National Parks would acknowledge the wider role that they play, and it would give the Authorities the freedom to push further ahead with the sorts of initiatives summarised in this Chapter. It would also emphasise the leading role that National Parks make towards biodiversity conservation within the Protected Area network (Robins, 2008 , IEEM, 2010 .
Finally, nurturing diversity of thought, innovation and capacity building in land management can be achieved through deploying agri-environment schemes (Axis 2 Common Agricultural Policy) in a more entrepreneurial way. In order to accelerate the emergence of a resilient farming industry that prizes natural resources, agri-environment schemes could be used to support both landscape-based and smaller farm business 'start up' projects based upon high nature value and natural resource management. Currently the approach is for a government to use agri-environment schemes to purchase ecosystem services (PES) from the land manager. Under an entrepreneurial scheme, the smaller projects would be invited to bid for a smaller start-up 'loan' (or other suitable arrangement) in a business incubation model. This would support land management-based enterprises in soil, water, renewable energy, woodland and biodiversity management, helping the manager to improve the marque value of his or her existing food and livestock enterprises. Local conservation organisations would offer support through an expanded and 'collegiate' farming advisory service to advise these start-up businesses, drawing in other advisors too. The marque value of these new businesses would be expanded through sustainable tourism and local businesses, which in turn would benefit from the outputs and outcomes of the new farm ventures. The advising bodies and other stakeholders would also help to draw in external investment and corporate sponsorship from sectors that from now on will be willing to invest in carbon and water management and renewable energy, as a means of fulfilling their climate change obligations. Land-based resource management projects offer a long term and secure investment because land resources are always there, providing permanent and essential ecosystem services whilst they are well managed. Within a Natural Environment Framework, the quality of land-based resources will be more assured too. This sort of investment would be viewed as a 'sure thing' by investors because the supply would be renewable rather than finite; and the seed capital would have been provided by the agrienvironment scheme. It is not inconceivable that the private sector might wish to collaborate in order to create additional agri-environment schemes in fulfilment of its public obligations and commercial advantage. The national government would be guaranteed a 'return on its loan' because the start up businesses would be incentivised by the need to maximise and grow the high nature value of their products, i.e., they would want to put in the work to make it successful, calling in the advice and assistance offered when needed in order to help guarantee a positive outcome. Private sector input would also guarantee this because providing public benefits will become mandatory either through legislation or public demand; allowing the supported farm businesses to fail will not be an option for an investor. This would also ensure careful selection of the start up ventures to receive support. The success of the start up venture would provide the government or private sector agrienvironment funder with a market basis for monitoring the success of this element of the scheme; therefore detailed biological monitoring might not always be required because the higher the market value, the higher the return based upon the quality of the ecosystem providing the service. The funder might even require a guaranteed capital return on the start up capital above a certain threshold, to be re-invested in another start up, or they could require the customer to do this for them, thereby keeping the agri-environment money circulating and growing rather than dwindling in supply as the equity declines as it would in the PES model. This approach would create diversified, resilient, adaptable and distinctive local markets in different parts of a country, whereas a single agri-environment scheme is constrained by its Table 3 . A summary of the main issues raised in response to A Living Wales consultation, to which Welsh National Park Authorities and Areas of Outstanding Natural Beauty contributed. The response by Natur was very comprehensive (see footnote).
'one size fits all' methodology. A diversified and localised market would be more likely to grow, based upon the expansion and multiplication of strong and successful models, the added value of recruiting new ideas and people locally and the increased localised confidence and positive feedback encouraging more people to become involved. It would also encourage new entrants to land management and farming, to help build the confidence and entrepreneurship that will be essential beyond the 2013 CAP reforms, as well as raise the profile of this modern approach to integrated land management. Larger landscape-based projects could be developed as cluster projects to provide a framework involving other initiatives to maximise the benefits of natural resource management, for example localised food production, wood biomass, hydro-electricity generation, linking with smaller site-based projects, education and interpretation projects.
The smaller start up projects would find further support and gain contextualisation from the landscape-based projects. Initiatives such as The Green Valleys could be invited to assist with the development of community-based carbon neutralisation projects, where for example investment in small scale, community-based hydro-electricity generation produces a profit from feed-in tariffs, which is then invested in further energy projects, as well as local food production and upland and wetland habitat restoration. Creating this sort of independent social enterprise could be a very cost-effective model for investing agrienvironment cash too, producing real socio-economic returns that have public value because they can be measured in terms of publicly beneficial outcomes, as well as cash. This cost-effective and repeatable approach would help to ensure that a real, resilient and growing market is established for ecosystem services and public benefits. It offers real scope for agri-environment schemes to buy much more than a simple one-off transaction paid to individual farmers and landowners; it guarantees a real entrepreneurial market rather than a range of single PES 'events' based upon what is affordable. It keeps the money circulating.
